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The incidence, risk factors and long-term prognosis of 
complex ventricular arrhythmias after coronary artery 
bypass graft surgery are not known. Complex ventric-
ular arrhythmias are defined as Lown grades 4a (cou-
plets), 4b (ventricular tachycardia) and 5 (R on T phe-
nomenon). Ninety-two patients with normal left 
ventricular function who underwent elective coronary 
artery bypass graft surgery were prospectively evalu-
ated. Ventricular arrhythmias were documented by pre-
discharge 24 hour ambulatory electrocardiographic 
monitoring; 43 % of patients had no or simple ventricular 
arrhythmias (Lown grades 1 to 3) and 57% had complex 
ventricular arrhythmias. 
Risk factors analyzed included age, sex, diabetes, hy-
pertension, smoking, preoperative digoxin or propran-
olol therapy, cardiopulmonary bypass time, aortic cross-
Complex ventricular arrhythmias in the presence of coronary 
artery disease are a marker for more advanced anatomic 
disease and an independent risk factor for sudden death. 
Coronary artery bypass graft surgery is frequently employed 
to relieve angina and may improve prognosis in such patients 
with extensive disease. Previous reports (1-4) suggest that 
coronary artery bypass graft surgery is an ineffective method 
to suppress ventricular arrhythmias. These studies, how-
ever, have not addressed the questions of the frequency of 
early postoperative complex arrhythmias, patients at risk for 
arrhythmias, the usefulness of antiarrhythmic prophylaxis 
and the long-term prognosis. We report a prospective eval-
uation of postoperative ventricular arrhythmias in 92 pa-
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clamp time, number of vessels bypassed, peak creatine 
kinase (CK) elevation and pericarditis. No risk factor 
identified patients at higher risk for complex ventricular 
arrhythmias. Patients were followed up for 6 to 24 months 
(mean 16). Patients with complex ventricular arrhyth-
mias did not have a higher incidence of sudden death, 
cardiac death, syncope, angina, myocardial infarction 
or cerebrovascular accident. 
It was concluded that: 1) Complex ventricular ar-
rhythmias are common after coronary artery bypass graft 
surgery. 2) None of the risk factors considered identify 
high risk patients. 3) Complex ventricular arrhythmias 
after coronary artery bypass graft surgery do not in-
dicate a poor prognosis in patients with normal left ven-
tricular function. 
(J Am Coli CardioI1985;6:307-10) 
tients randomized to receive no drug or antiarrhythmic pro-
phylaxis with digoxin or propranolol who underwent coronary 
artery bypass graft surgery for the treatment of angina. 
Methods 
Study patients. We prospectively studied 102 consec-
utive patients undergoing coronary artery bypass graft sur-
gery who met the following inclusion criteria: I) normal left 
ventricular function as defined by angiographic ejection 
fraction greater than 0.55; 2) no contraindiction to digoxin 
or propranolol (that is, high degree atrioventricular [A Vj 
block, asthma or brittle diabetes); 3) no prior history of 
ventricular tachycardia or cardiac arrest; 4) no perioperative 
myocardial infarction, cardiogenic shock or death. All pa-
tients gave informed consent and the protocol was approved 
by the Institutional Review Board of New York Medical 
College. Ten patients were withdrawn from data analysis 
because of: protocol deviations in 5, intraoperative death in 
2, intraoperative myocardial infarction in 2 and a massive 
cerebrovascular accident in I. The remaining 92 patients 
form the basis of this report. 
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Table 1. Incidence of Arrhythmias in 92 Patients 
Lown Grade 
o (none) 
I «30/h) 
2 (>30/h) 
3 (multiform) 
4a (couplets) 
4b (non sustained ventricular 
tachycardia) 
5 (R on T phenomenon) 
Patients 
No. (%) 
5 (5) 1 21 (23) 
4 (4) 
to (II) 
29 (32) 1 19 (21) 
4 (4) 
40 (43%) No or simple 
52 (57%) Complex 
Randomization. On postoperative day 1, patients were 
randomized by lot into three groups: group 1, no drug; group 
2, propranolol, 20 mg orally every 6 hours, group 3, digoxin 
0.5 mg orally followed by 0.25 mg/day orally. Propranolol 
and digoxin were used because these drugs are frequently 
prescribed postoperatively for supraventricular arrhythmias 
or hypertension or both, and are relatively nontoxic. Re-
ferring physicians were advised to discontinue medication 
I month after discharge. Patients with sustained supraven-
tricular arrhythmias requiring a group 1 antiarrhythmic drug 
were excluded from further analysis. 
Arrhythmia analysis. All patients underwent at least 3 
days of monitoring in the intensive care unit. Predischarge 
(postoperative day 12 to 14) ambulatory monitoring (Avion-
ics Trendsetter, two channel recordings) of 24 hours' du-
ration was performed in all patients. All monitor recordings 
were reviewed by the authors. Arrhythmias were graded by 
modified Lown criteria: 0 = no premature ventricular com-
Table 2. Risk Factor Analysis 
No or Simple Complex 
Arrhythmia Arrhythmia 
Variable (n = 40) (n = 52) P Value 
Preoperative 
Age (yr) 54 ± 8 56 ± 7 NS 
Men 38 (98%) 47 (90%) NS 
Women 2 (5%) 5 (10%) NS 
Diabetes 1(3%) 8 (15%) NS 
(no. of patients) 
Hypertension 18 (45%) 29 (55%) NS 
(no. of patients) 
Smoking 24 (60%) 35 (67%) NS 
(no. of patients) 
intraoperati ve 
Bypass time (min) 123 ± 36 132 ± 39 NS 
Cross-clamp time (min) 66 ± 26 71 ± 21 NS 
No. of grafts 4.2 ± 1.5 4.2 ± 1.4 NS 
Postoperative 
Peak creatine kinase 809 ± 486 627 ± 307 NS 
(IU) 
Pericarditis 24 (60%) 30 (58%) NS 
(no. of patients) 
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Table 3. Drug Efficacy in 92 Patients 
No or Simple Complex 
Group No. Arrhythmia Arrhythmia 
Control 32 13 (41%) 19 (59%) 
Digoxin 34 12 (35%) 22 (64%) 
Propranolol 26 15 (58%) II (42%) 
Total 92 40 52 
plexes; I = less than 30 premature ventricular complexes 
per hour; 2 = greater than 30 premature ventricular com-
plexes per hour; 3 = multi focal premature ventricular com-
plexes; 4a = couplets; 4b = ventricular tachycardia; 5 = 
Ron T phenomenon. No or simple ventricular arrhythmia 
was defined as Lown grades 0, I, 2 and 3. Complex ar-
rhythmia was defined as grades 4a, 4b and 5. Monitor re-
cording results were made available to the referring physician. 
Follow-up. Patients and their physicians were contacted 
by telephone. Emphasis was placed on the occurrence of 
symptomatic arrhythmias, syncope, angina or myocardial 
infarction. 
Statistical analysis. We used the chi-square test to com-
pare the prevalence of variables among the different groups 
of patients. Multivariable analysis was performed. 
Results 
Arrhythmias (Table 1). On predischarge ambulatory 
electrocardiographic monitoring, 57% of patients had com-
plex ventricular arrhythmias. Lown grade 4a (couplets) was 
the most common ventricular arrhythmia (32%). In patients 
with grade 4b arrhythmia, the mean rate of ventricular tachy-
cardia was 134 beats/min (range 100 to 200), the mean 
number of beats per run was 6 (range 3 to 35), and the mean 
number of runs per 24 hours was 2 (range 1 to 13). 
Risk factor analysis (Table 2). No single variable or 
group of variables predicted patients at risk for complex 
Table 4. Long-Term Follow-up: Late Complications 
No or Simple Complex 
Arrhythmia Arrhythmia 
Clinical Event (n = 40) (n = 52) P Value 
Angina 8 (20%) 2 (4%) NS 
(no. of patients) 
Myocardial infarction 2 (5%) 2 (4%) NS 
(no. of patients) 
Cerebrovascular accident 1(3%) 2 (4%) NS 
(no. of patients) 
Syncope 1(3%) 1(2%) NS 
(no. of patients) 
Cardiac death 0 0 NS 
(no. of patients) 
Sudden death 0 0 NS 
(no. of patients) 
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ventricular arrhythmia, Patients with no or simple arrhyth-
mia and patients with complex arrhythmia were of similar 
age and sex distribution, The incidence of diabetes, hyper-
tension and smoking was the same in both groups, Similarly, 
the mean cardiopulmonary bypass time, cross-clamp time 
and number of vessels bypassed were the same for both 
groups, Postoperative peak creatine kinase (CK) and inci-
dence of pericarditis were not statistically different. 
Drug therapy (Table 3). Control patients and patients 
receiving digoxin had a nearly identical incidence of com-
plex ventricular arrhythmia, The incidence of complex ar-
rhythmia was lower in patients receiving propranolol, but 
this difference did not achieve statistical significance. 
Long-term follow-up (Table 4). Patients with no or 
simple arrhythmias and those with complex arrhythmias 
were followed up for at least 6 months after monitoring 
(maximum 24, mean 16), No patients were lost to follow-
up, There were no cardiac or sudden deaths in either group, 
One patient in each group had an unexplained syncopal 
episode (noninvasive evaluation in each case was unre-
vealing), No patient in either group received long-term dig-
oxin, propranolol or other antiarrhythmic therapy. 
Discussion 
Our study suggests these conclusions: 1) Complex ven-
tricular arrhythmias are extraordinarily common (57% of 
our group) after coronary artery bypass graft surgery in 
patients with normal left ventricular function, 2) No single 
preoperative, intraoperative or postoperative characteristic 
or group of characteristics identifies patients at risk for com-
plex ventricular arrhythmias, 3) Complex ventricular ar-
rhythmias do not augur a poor outcome, 
Incidence of complex arrhythmias. In previous studies 
(1,2,4) a much lower incidence (17 to 39% versus our 57%) 
of complex ventricular arrhythmias was found after coronary 
artery bypass graft surgery, There are, however, important 
methodologic and cohort differences between our series and 
those of the earlier reports, l) Our monitoring was per-
formed 10 to 14 days after surgery, The earlier studies were 
performed 3 to 27 months after surgery (l, 2,4), Our study 
may, therefore, represent a more "acute phase" of ven-
tricular arrhythmias, 2) Our monitoring period was 24 hours, 
Monitoring in previous studies ranged from 6 to 8 hours 
and may have missed more complex arrhythmias (1,2), 
3) Our patients had more extensive coronary artery disease, 
4,2 grafts per patient; patients in previous studies had only 
2 to 2,6 grafts per patient (1,2), 
Risk factors. No previous study has focused on risk 
factors for the development of complex ventricular arrhyth-
mias, The study of 27 patients by Leutenegger et aL (I) 
examined hemodynamic data, number of vessels bypassed 
and graft patency; they found no "influence on cardiac 
rhythm," We examined multiple preoperative, intraopera-
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tive and postoperative characteristics in a large group of 
patients and found no characteristic that identified patients 
at risk for complex ventricular arrhythmias, 
Drug prophylaxis. No prior study has examined drug 
prophylaxis for complex ventricular arrhythmia, In our study, 
propranolol administration diminished the incidence of com-
plex ventricular arrhythmia, although this finding did not 
achieve statistical significance, We cannot exclude the pos-
sibility that a larger cohort might demonstrate a significant 
reduction, Given the excellent prognosis of ventricular ar-
rhythmia in this study, prophylaxis may not be indicated, 
Prognosis. Only one prior study has investigated the 
prognosis of postoperative patients with ventricular arrhyth-
mias, Hammermeister et aL (5) found that "a single pre-
mature ventricular contraction on a resting electrocardio-
gram" was a predictor of poor outcome in patients who had 
undergone coronary artery bypass graft surgery, Our study, 
using more intensive monitoring, suggests the opposite, The 
reason for this difference is unclear. 
The good prognosis of our postoperative patients with 
complex arrhythmia contrasts with that of medically treated 
patients with similar arrhythmia, Although Califf et aL (6) 
concluded that there was only a weak relation between com-
plex ventricular arrhythmias and sudden death in patients 
with normal left ventricular function, Ruberman et aL (7) 
found that such patients were almost twice as likely to die 
suddenly, Presumably, the better prognosis after coronary 
artery bypass graft surgery is due to improvement in coro-
nary artery blood flow in postoperative patients. 
Clinical significance. Our study demonstrates that com-
plex ventricular arrhythmias are very common after coro-
nary artery bypass graft surgery in patients with normal left 
ventricular function, The long-term prognosis is good, 
Therefore, a vigorous search for ventricular arrhythmias (by 
routine ambulatory monitoring or electrophysiologic study) 
and long-term antiarrhythmic therapy may not be warranted, 
Limitations. This study concerns only patients with nor-
mal left ventricular function undergoing coronary artery by-
pass graft surgery, Such patients have a good prognosis and 
our cohort may not be large enough to detect a small dif-
ference in prognosis between patients with no or simple 
ventricular arrhythmias and those with complex ventricular 
arrhythmias, Certainly, the conclusions of this study should 
not be extrapolated to those patients with abnormal left 
ventricular function undergoing coronary artery bypass graft 
surgery, 
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